One of the cornerstones of the primary prevention of hypertensive drug treatment varied between 47% and 95% in men and between 50% and 100% in women. The cardiovascular disease has been screening and early antihypertensive drug treatment of patients with high percentage of treated hypertensives achieving an adequate BP control varied between 29% and 95% in blood pressure (BP). Nevertheless, recent population studies have shown that awareness and management of men and between 0% and 100% in women. Overall, women had a better awareness, treatment and control high BP levels are far from optimal. In this study, we performed a search for publications providing frestatus for hypertension than men, and worse in developing countries than in industrialised countries. quencies of hypertension awareness, treatment and control in different populations. In men, the frequencies Hypertension awareness, treatment and control improved with time, together with the proportion of of awareness, antihypertensive drug treatment and BP control among all hypertensive patients varied between diagnosed hypertensive patients under treatment and the proportion of well controlled among treated hyper-23% and 93%, 5% and 89% and 5% and 87%, respectively. In women, the frequencies ranged between 28% tensive patients. We conclude that although the 'rule of halves' no longer applies for screening and treatment of and 97%, 6% and 97%, and 0% and 97%, respectively. The percentage of aware hypertensives who were under hypertension in industrialised countries, it might still be valid for developing countries and for the effectiveness antihypertensive drug treatment varied between 47% and 95% in men and between 50% and 100% in women.
Introduction
precise guidelines for the detection and prevention Cardiovascular diseases (CVD) are the leading cause of hypertension, recent population studies conducof premature death in industrialised countries. 1 ted in industrialised countries have shown that High blood pressure (BP) is one of the most awareness and management of high BP levels is far important risk factors for CVD, and it has been from optimal, and that the rule of halves may still be shown that the reduction of highly or moderately valid. 9 It is not known whether this empirical rule elevated BP levels results in a decrease in stroke and applies to all populations, or to what extent it varies myocardial infarction rates. [2] [3] [4] [5] One of the corneramong populations. Also, very little is known on the stones of the primary prevention of CVD since the evolution of hypertension awareness and manageearly 1970s has focused on screening and early antiment in the general population as a result of activihypertensive drug treatment of subjects presenting ties implemented in various countries. with high BP. 6 Thus, in order to better assess the current status Many community-based or national programmes of hypertension screening and management, we carfor detection and treatment of hypertension were ried out a review of the studies published since 1983 started in the 1970s and 1980s. 7 In 1972, Wilber and which focused on the awareness, treatment and conBarrow 8 published their classic paper on the 'rule of trol of hypertension in the general population. We halves', ie that only half of hypertensives are also present some data on the evolution of the detected, half of which are treated, of which only awareness, treatment and control of hypertension half achieves adequate BP control. 8 Their conwithin populations for which such data were availclusion was that more effort should be placed on able. detection and drug treatment of hypertension, and this was adopted as a basis for hypertension control population surveys. The search was performed quency of awareness varied between 32% (Senegal) and 94% (Canada) ( Table 1) . using the MEDLINE database 1983 onwards and the snowball method (checking references in all
The frequency of treated patients among all hypertensive patients varied between 5% (PR China) and detected publications). The keywords used in the search were 'hypertension', 'prevalence', 'aware-89% (USA) in men and between 6% (PR China) and 97% (USA) in women. In all but one study (Zaire), ness', 'control', 'random sample' and 'population survey', alone or in combination. Studies were hypertensive women were more frequently under antihypertensive drug treatment than men. In studselected on the basis of the following criteria: (1) published no earlier than 1983; (2) based on a repies whose results were not stratified by sex, the proportion of treated hypertensive patients varied resentative (random) sample of the population; (3) the number and the age group of the survey subjects mostly between 30% (Thailand) and 87% (Canada), but in one population (Senegal) this proportion was were described; (4) the definition of hypertension, awareness, treatment and control status unequivovery low (2.5%). When the percentage of diagnosed (aware) hypertensive patients who were under drug cally defined. Awareness was defined as the knowledge of being hypertensive, obtained through a treatment was calculated, the findings varied between 47% (PR China) and 95% (USA) in men health worker (nurse or doctor). Treatment was defined to the subject taking antihypertensive drug and between 50% (PR China) and 100% (USA and Zaire) in women ( Table 2 ). Hypertensive women treatment at the time of the survey or for the last 15 days, and control of BP was defined as the subjects who had been diagnosed were more frequently under drug treatment than such male patients in 15 presenting with BP levels below the threshold used to define hypertension. Since the actual values of out of 17 studies. Interestingly, 11 in 16 studies showed that more than 60% of diagnosed hypertenhypertension prevalence, awareness and control status vary according to the threshold of systolic sive men were treated; also, in all but two studies (PR China and Taiwan) showed that more than 60% (SBP) and/or diastolic BP (DBP) retained, studies were grouped according to the threshold used. Also, of diagnosed hypertensive women were treated. In studies whose results were not stratified by sex, the whenever possible, the results were given for each gender separately.
ratio of treated to diagnosed (aware) hypertensive patients varied mostly between 43% (Australia) and We also searched across the literature for articles on the evolution of prevalence, awareness, treatment 93% (Canada), but in one population (Senegal) this proportion was very low (8%) ( Table 2 ). and control of hypertension within a given population over time. Cohort studies following a single
The frequency of hypertensive patients who had achieved an adequate BP control varied between 5% population sample over a period of time or independent, representative samples of a defined popu-(Zaire and rural PR China) and 87% (USA) in men and between 0% (Zaire) and 97% (USA) in women. lation obtained at different points in time, were both included in the analysis of secular trends. Articles
In studies whose results were not stratified by sex, this frequency varied between 11% (USA) and 70% replicating previously published information were not included in this review. For the sake of sim-(Canada) ( Table 1 ). The percentage of treated hypertensive patients achieving an adequate BP control plicity, percentages were rounded to full numbers. varied 12 29% (Zaire) and 95% (USA) in men and between 0% (Zaire) and 100% (USA) in women.
Results
Treated hypertensive women had achieved a better or similar BP control than men in 12 out of 17 studAwareness, treatment and control of hypertension ies. In studies whose results were not stratified by sex, the proportion of controlled among treated Fifty articles on hypertension awareness, treatment and control were screened, 9-58 of which 24 were hypertensive patients varied between 25% (Thailand) and 80% (USA and Canada) ( Table 2 ). retained for this review.
9,36-58 Their principal findings are summarised in Tables 1 and 2 . Most of the data originated from industrialised countries. Since
Evolution of awareness and BP control the definition of hypertension varied across the studies, no attempt was made to compare the prevaThere were nine studies which reported the evolution of awareness and management of hypertenlences of hypertension among the populations or countries.
sion, 25, 42, 44, 45, 51, 54, 57, 59, 60 of which six were retained in this review. 25, 42, 44, 45, 51, 54 Their principal findings The other studies were rejected for the following reasons:
non-representative population samare summarised in Table 3 . Overall, there was an increase in the awareness of hypertension among ple, 12, 13, 20, 22, 23, 28, 30, 31, 33 and absence of data for at least one category (awareness, treatment or control hypertensive subjects, while the evolution of treatment showed no improvement in one study status of hypertension). 10, 18, 21, 26, 27, 29, 32 Awareness of hypertension among subjects classi-(Australia) and a slight decrease in another (North Karelia). Also, the frequency of adequately confied as hypertensive at the survey examination varied between 23% (PR China) and 93% (USA) in trolled hypertensive patients improved in four studies, while it remained the same in the Taiwanese men and between 28% (Zaire and PR China) and 97% (USA) in women. In all but two studies (India study and decreased slightly in the Finnish North Karelian study. and Zaire), hypertensive women had a better awareness of their status than hypertensive men. In stud-
The percentage of diagnosed (aware) hypertensive patients receiving drug treatment increased in three ies whose results were not stratified by sex, the fre- figure: for rural populations; second figure: for urban populations; b first figure: for Mexican-Americans; second figure: for AngloAmericans. The number of subjects treated and controlled is not given in. 49 Rates of awareness, treatment and control were calculated relative to the total number of hypertensive subjects. studies and decreased in two (Australia and ratios of treated/aware and controlled/treated hypertensive patients (Table 4 ). Taiwan). In North Karelia, the increase occurred only in men, while it decreased slightly in women. Finally, the percentage of treated hypertensive Discussion patients who had achieved an adequate BP control increased in all but one study (Taiwan).
There are relatively few reports on the evolution of prevalence, awareness and control of hypertension in a general population published in peer-review Effect of cut-point journals since 1983. It is likely that in several countries such reports may be available in their local Four studies 36, 51, 54, 58 assessed the effect of using different cut-points for the definition of the hypertenmedical journals but not available through Medline search. Also, the lack of standardisation of the BP sive status. As expected, lowering the cut-point from 160/95 to 140/90 or from a DBP у95 to a DBP у90 measurements and of the definition of hypertension, together with the relatively small number of coundecreased the frequencies of awareness, treatment and adequate control of hypertension, as well as the tries for which data was available, did not allow us figure: for rural populations; second figure: for urban populations; b first figure: for Mexian-Americans; second figure: for AngloAmericans. The number of subjecst treated and controlled is not given in. 49 to perform any valid statistical analysis. The results sample originated from occupational medicine. Since workers usually have systematic clinical of the population surveys conducted using highly standardised methodology in a large number of examinations, the levels of hypertension awareness, treatment and control rates reported in those studies countries participating in the WHO-MONICA Project will provide a much better basis for the assesswere relatively higher than the results obtained from representative population samples. Interestingly, ment of this important issue.
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This review focused on hypertension awareness, the results from those studies were similar to those obtained from representative population samples, treatment and control in the community. Hence, only publications providing such data were namely that women achieve better awareness, treatment and control rates than men. 13, 23, 30 included, and half of the publications initially screened had to be excluded because of non-repOur review showed that in industrialised countries, most hypertensive subjects are actually aware resentative sample or lack of information regarding awareness, treatment or control rates. Most of the of their condition and that the diagnosis of hypertension leads to medical treatment in about twostudies excluded for non-representativeness of the Hypertension is defined as: (1) for Germany, Taiwan and the USA, (1b) for Australia, and (5) for the Finnish studies. Rates of awareness, treatment and control were calculated relative to the total number of hypertensive subjects. Results for columns treated/aware and control/treated were calculated using the number of aware hypertensive subjects and the number of treated hypertensive subjects as denominators, respectively. For reference 58, data is given for subjects living in urban areas only.
thirds of the patients. Thus, the lack of awareness is able to most hypertensive subjects. Also, the relatively small number of hypertensive subjects in not a major problem in attempts to control high BP in the community. those studies might have prevented an accurate estimation of the awareness and treatment rates. Of Conversely, the rates of awareness and treatment were much lower in the developing countries, particular interest was the fact that in those countries men tended to be more frequently aware of resembling the one observed in industrialised countries nearly 20 years ago. This is not surprising, their status than women. This might indicate a selective access to medical examinations, men being since in the developing countries the price of the antihypertensive medication can be extremely high more frequently screened than women. Nevertheless, when the diagnosis of hypertension is estabrelative to local income, 62 thus making it unafford-lished, women again achieve better treatment and and to an under-estimation of adequately controlled patients among those treated with antihypertensive control rates than men.
Contrary to screening, the control of hypertension drugs. 41 On the other hand, the use of the random zero device for measuring BP in the survey leads to by antihypertensive drug therapy was rather low in most studies, with only half of the treated hypertenan under-estimation of the actual BP values, with opposite effects on frequencies of the prevalence sive patients achieving an adequate BP control. Those results were somewhat unexpected, since the and BP control. 74, 75 Nevertheless, for epidemiological studies, it would prove costly and impractical wide choice of antihypertensive drugs available would theoretically allow the clinician to tailor the to repeat BP measurements at another visit. Also, we do not believe that differences in hypertension treatment to the patients characteristics, thus improving its efficacy. Further, the very high effidefinition or in the measurement technique might have created differential bias between surveys. For cacy of the antihypertensive treatment in the San Antonio Heart Study 39 was also unexpected regardinstance, different definitions of hypertension were used for Senegal 49 and Germany 53 (definition 1) and ing the results of other studies conducted in the USA or in Mexico. 15, 29, 37 A possible explanation for Zaire 40 and Canada 47 (definition 2), still they convey the same information, ie that the levels are lower might have been the relatively small number of hypertensive subjects in that study, which would in developing countries. Finally, although a lower threshold might decrease the levels of hypertension have given rather optimistic results.
The low efficacy of the antihypertensive treatment awareness, treatment and control rates, still the data indicate that hypertension control is lower than in the community raises an important question of its cost-effectiveness. Indeed, an ineffective treatment hypertension awareness and treatment. Hence, we should accept the above results as the best possible not only will not reduce the costs induced by the diseases related to hypertension (stroke and CHD), estimates for hypertension prevalence and control given the practical and methodological limitations but will also add to the balance extra costs of the drug and of its possible side effects. 63, 64 In a preof each study. Of course, this does not imply that further epidemiological studies on hypertension vious study, Weinstein and Stason 65 indicated that the incomplete adherence to antihypertensive treatshould not try to improve the number of BP measurements and the accuracy of the measuring ment doubles its cost-effectiveness ratio relative to full adherence. Also, the introduction of newer devices. Nevertheless, all comparisons between different BP measurement devices have shown that classes of antihypertensive drugs may considerably increase the cost of the treatment.
66, 67 The impact thus far no other method is superior to the use of standard sphygmomanometer. Obviously, good on health expenditure of the failure to adequately control BP by drug treatment can thus be considertraining of observers and quality assurance of measurements is most important regardless of the able.
The reasons for the failure to control high BP levdevice used. 76, 77 Finally, data on the risks and benefits of hypertension and antihypertensive drug treatels adequately are many and they can be complex. Recent data indicate that the doctors perception of ment are based primarily on simple or few measurements using either a standard sphygmomanometer, BP control is more optimistic than reality. [68] [69] [70] Target BP levels set by physicians vary according to the or in a few studies the random zero device. In summary, our analysis indicates that although patient's age, and doctors fail to act when target BP has not been achieved. Also, the complexity of the awareness of hypertensive status is relatively good among industrialised countries, its managenational and international guidelines for the management of hypertension may discourage physicians ment by medical practitioners still needs to be improved, as less than one in two treated hypertento apply them. Finally, the majority of physicians indicate poor patients compliance as the main cause sive patients achieve BP control. The condition in developing countries is somewhat different, resemfor treatment failure, while most patients claim to be compliant and blame the lack of efficacy and side bling the one observed in industrialised countries 20 years ago. It is obvious that in addition to prescribeffects. 69, 70 Some factors related to poor BP control have been identified, such as obesity, 71 male sex, 57 ing antihypertensive drugs to the patients there is also a need for implementation of non-pharmacoalcohol intake, 72,73 low education, 20 or low occupational category. 11 Although further studies are logical measures to control and prevent BP pressure.
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necessary to better assess and reduce the causes of treatment failure, it is clear that improvement on communication between physicians and patients is Acknowledgements a key factor to increase the rate of controlled hypertensive patients in a population. Finally, it should Pedro Marques-Vidal is a recipient of a Human Capialso be noted how little countries have evaluated the tal and Mobility Programme fellowship from the outcome of the guidelines on hypertension detection European Commission. This study was partly supand management: from all the literature screened, ported by a grant from ASTRA Hä ssle AB, Sweden. only five countries (Australia, Finland, Germany, Taiwan and the USA) had data on the evolution of References awareness and control of hypertension.
Most epidemiological studies rely on a single visit over-estimation of the prevalence of hypertension
